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New Specification Section 

(replaces pages 1 to 3 of the original specification) I , i 

(jhe^^nvention relates to a cooling array with a housing receiving built-in 
electrical components and with an air conditioning arrangement, which is connected with a 
heat source of the built-in electrical components via a coolant-conducting inflow line and an 
hatnseveral component inlet lines branch off the inflow line and several 
component outflow lines branch off the outflow line, pherei^at least one component inlet 
line and at least one component outflow line is assigned to a built-in electrical component, 
[whereiripn inlet line and a return flow line branch off the air conditioning arrangement and 
are connected to the inflow line and the outflow line. ^ ^ , , ... ^^J^*^^ I^Y ^ 

A cooling arrangemenl^f this typejis^own from USP|4,5 14,746. With this 
known structure the individual lines, which the connection with the air conditioning device 
and the consumers. 
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the built-in electrical components which are to be cooled, represent a complete system 
which is designed for a clearly defined number of built-in components. It is pereforem 
possible to change the structure of the cooling arrangement in a simple manner and to reduce 
and/or increase the number of built-in components. ^ (^up/(ii^) ^ 

For obtaining a flexible cooling arrangementfthejinventionjprovides thatjthe 
connectors arelconstitutedHby coupling devices, and thatjthe coupling connections are 

A ^ -* r -y * 

embodied as couplings which can be separated or joined in a dripless mannerf that th^nflow 
lines and/or the outflow linejfis embodied asirigid profiledllega/and[constitute ^ a guide 
channel for the coolant, for example water. ^ ^^^^ 



The built-in electrical components can be individually connected or 
disconnected by means of thesdcoupling devices without not interfering with the remaining 
circulation of the other built-in components in the cooling arrangement.l [Moreover, the 
inflow and/or outflow lines embodied as rigid profiled legs with guide phases for the coolant 
can easily be embedded in the switchgear cabinet and are available as connecting options for 
built-in electrical components over the entire height of the switchgear cabinet. 

The inflow and the outflow lines are connected with an air conditioning 
arrangement, which can be an installation operating in accordance with|theJ|evaporation 
principle. 
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The component inlet and outflow lines have coupling elements at their ends, 
which can be joined with correspondingly designed counter-coupling elements to^onstitut^'/*''*''^ 
coupling connections. 
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The invention relates to a cooling array with a housing receiving built-in 
electrical components and with an air conditioning arrangement, which is connected with a 
heat source of the built-in electrical components via a coolant-conducting inflow line and a 
return output. 

Built-in electrical components, for example CPUs of computers, are 
specifically cooled by means of such cooling arrays. For this purpose, a cooling body, 
through which a liquid is passed, is placed on the respective heat source. The cooling body 
is connected to an air conditioning arrangement by means of an inflow and an outflow line. 

These known solutions are mostly individual solutions which are only suitable 

in a limited way for commercial applications?^ ^ . .^t^i^^i 

( I , It is |th9( object of fihejinvention to Eroduce]a cooling array of the type 

bflV<. ^^^^ A -^^ffi>vt4e^ 

mentionecfat the outse^which makes possible the air conditioning of complex systems with 

a multituae of built-in electrical components in a simple manner. Lra^ck 

This object is [attained in thatjfseveral component inlet lines pranchloff the 
inflow line and several component outflow lineslbrancmoff the outflow lineTand that atfieast 
one component inlet line and at least one component outflow line is assigned to a built-in 
electrical component. ^ ^ » f 

[It is possible by means oflvthis cooling arrayfto specifically remove large 
amounts of heat from a multitude of built-in electrical components. The collection of the 
removed amounts of heatftakes place here\in the outflow line, jin this case iflfis .possible to 
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individually connect the built-in electrical components to a component inlet line and a 
component outflow line. If several heat sources within a built-in component must be cooled, 
several component inlet lines and component outflow lines can also be connected. A large 
degree of flexibility is/achievednn this wajj. 

The inflow line the outflow line are conducted to an air conditioning 
arrangemenl|^ The latter||can bejan arrangement) operating on the basis of^hejfevaporation 
principle. For reasons of^pace, the air conditioning arrangement is preferably arranged 
outside the housing. Itjjexchanges the heat energy removed from the housing with the 
surroundings. [In this connection anmdvantage offthqsystenJ results inithat it is possible to 
remove ^erj^Harge amounts of heat from the housing. This allows the placement of 
components in the housing interior in a very compact form. ^ ^^^^ invetv/r^rn^ 

In accordance with^ preferre^mbodimenj^lTprovided tha^the component 
inlet and the component outflow lines have connecting elements at their ends, which can be 
joined together with corresponding counter-connecting elements to form coupling 
connections. Transfer points are made available to auser byfineans oflthis arrangement. JBy 
means of these he can/perform the connection of the cooling array with the respective built-in 
electrical component via the coupling connections. . . 

A possible layout ofthe cooling arrangement can be such that an inlet and a 
retum flow line branch off the air conditioning arrangement and are connected to the inflow 
line and the outflow line, andtthauthe connections arejconstituted/by coupling connections. 
In that case the housing can be installed in the form of a system and can be connected simply 
and quickly with the air conditioning arrangement. 
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In order to prevent amounts of water which would endanger the built-in 
electrical components from flowing out/in the area of the coupling connection during 
installation operations^^ can be provided tha^ the coupHng connections are embodied as 
couplings which can be separated and joined without dripping. This type of a coupling 
connection also makes it possible to later ^ake ajchange[jnjan operating cooling array. 
Accordingly, the built-in electrical components can also be connected or disconnected 
without problems while the cooling array is operating. 

possibldjembodiment^ariation^^ be distinguished in thatj 

the housing is a switchgear cabinet, in whose rear area^onstitute^ receiving space for the 
vertically extending inflow line and outflow line. 

For achieving problem-free ventilation with this arrangement, ^t can be 
provided tha^in the roof area of the housing the inflow line makes a transition into the 
outflow line via a connecting line, and^hatja ventilating device is integrated into the 
connecting line. 

The available cooling output at a built-in electrical component can be varied 
in a simple manner if ^t is provided thatjthe amount of coolant conducted to the built-in 
electrical components can be controlled by^eans ofja governor integrated into the 
component inlet line or the component outflow line. >^ <l 'w^-l^ of 

In accordance with^ preferred variation of th^ventioiyt can be provided that^ 
the inflow line and/or the outflow line are embodied as rigid profiled legs, which form a 
guide channel for the coolant, for example water. The profiled leg can be an extruded 
profiled section. 
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In accordance withja preferred variation of thejj^mbodimen^^ can also be 
provided thatlthe housing has a support frame with vertical profiled sections, andfthatlthe 
inflow Hne and/or the outflow Unejis integrated into at least one profiled section. 

^TheJinvention|will berexplained in greater detail fby meansjof exemplary 
embodiments represented in the|drawings.l "'''^^ S^«^> . ^^u^n.^ 

The drawing shows a cooling array in a schematic representatior^ Here^j^^ 
vertically extending inflow line 22 and an outflow line 26 are arranged in a housing 10. 
Built-in electrical components 1 1 have also beeiro inside the housing lOi Thew:ontain 
heat sources which are to be cooled. Respectivel^one component inlet line 23 branches off 
the inflow line 22, and respectively one component outflow line 27 off the outflow line 26. 
In this case the built-in electrical components 11, which are switched parallel with each 
other, are connected to the inflow line 22 or the outflow line 26. The connection of the built- 
■nc<™pone„.. lU.providedby^ea„so5co»plingco™ecHo„s28.whichcanbejoh^^ 
separated without dripping. 

A governor 30 has beenjjintegrated into the component outflow line for 
regulating the cooling outputf Itfregulates the amount of flow-through of coolant. 

The inflow line 22 and the outflow line 26 are connected to an inlet line 20, or 
an outflow line 29 via coupling connections 2ir They Head to an air conditioning 
arrangement not|represente(mn the drawing. The heat from the coolant ||)referably wate^J ^ 



is exchanged infif 

1 
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Foi^eing able to provid^entilation of the system, a ventilating device 24 ^as 

beeiJfinstalled in the area of a connecting line 25. The connecting line 25 is arranged in the 

L Aear or f 
area of the housing roof. ^ A^mt 
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